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FOREWORD

To imblement an educational approach successfully, one must match the philoso-
phy Of evaluation with that of instruction. This is particularly, true when individual-
ization is the key element in the educational approach. Yet, as important as it is to'
achieVe this match, 'the task is by no means simple fpr the teacher. In fact, withOut
specific; resource materials to help him, he is apt to find the tastc overwhelming. Por
this 'reason, ISCS has deyeloped a set of individualized evaluation materials as part of
its Individualized Teacher Preparation (ITP) program. These materials are designed,
to assist teachers in their transition to-individualized instruction and to help them
tailor ,their assessment of students' progresS to the needs 6f all their students.

The two modules concerned with evaluation, Individualizing Objective Testing. and
Evaluating a nd Reporting Progress, can be used by small groups of teachers in in:.
seNice settings or by individual tgachers in a local sch9o1 environment. Hopefully,
they will do more than give each teacher-an overview of individualized evaluation.
These ITP modules suggest key strategies for achieving.both-subjective and objective
evaluation of each student's progress. And to make it easier for tfachers to put such
strategies .into practice, ISCS has produced the associated booklets entitled Perfbrm-
ance Objectives, Performance AssessMent Resources, arid Performagce Checks. Using
these materials, the teacher can objectively assess the student's mastery of the proc-
esses, skills, and subject matter of the ISCS program. And the teacher can obtain,
at the moment when they are needed, specific.suggestions for Temedying the stu-
dent's identified deficiencies.

If you are an ISCS teacher, selective use Of these materials will guide you in devel-
oping an individualized evaluation program best suited to your own settings and thus
further enhance the individualized character of yotir ISCS program.

rr
f.; '

The Co-Directors
Intermediate Science Curriculum Study
Rm 415, W.H. JohnSton Building
415 North Monroe Street
Tallahassee, Florida , 32301 1,



NOTES TO THE STUDENT

Now that you have completed several chapters, exCursions, and self-evaluations, you
are 'ready to help your teacher 'determine how well you are doing. The perforMance
checks in this book will provide your teacher with this information. Then your

.teacher can help you with things you may not understand and.can keep a record
oryour progress.

IZad the uext section carefully. 'It explains some important things about the per-
formance checks in this book, and h gives. you specific suggestions for using them.

What You Need To Know about Performance Chcks

I. You do .performance, checks when- you are ready, Per-
formance checks are somewhat like the questions in the self-
evaluations you do them when you.are ready, not when
fhe whole class is Teady..
2. Your teacher or both of you .decide how -many you do.
Your' teacher or you and your teacher together Will decide
which ones you should do. You are not expected to d'o all
of the performance checks.

3. There are three fornis for each performance check. Every,
performance .check is written in three forms A, B, and C.
(The title of this booklet tells you whether it is Form A, B, or
C.) Usually the answers for each form, are different. Wheii-
you do a check, you will use only one form. The A, B, and C
forms are alwaY'S in different booklets. Within each booklet
all, the performance Objectives for the same unit are listed
together. A unit contains two or three chapters and their re-
lated excursions. These units are in numerical Order. 'Each
unit has performance checks based on core material and per-
fokiiance checks based oi excursions.
4. Each performance che has its own number. The 'number
k in the outside margin of the page Id will look like this:
10-03-Cored 7A or WU-01-Exc 2-2-2A. These numbers mean

10 - 03 - Core 17 A
.-t- Cr 0 '-f-,rp 6 P 91
I.S. 3 ,t. ...t.I CD 0c

It 0 0
,-,-)c

0 5 2ocr-1
rD ft, 0

.-,,
.co

and WU 01

F3'
x



5. Each performance elle& is separated from the other.
There is a line before each performance check and one after
it. Some performance checks have several parts, so do eVery-
thing called for between the lines. If there is no line at the
bottom of a page, the check is continued onto the next page:
6. Sometimes you will need to use equipment. If special
materials are 'needed,' they will be in boxes labeled with the
same numbli and sometimes the same letter, too as the per-.
formance cheek for which you n9ed them.
7. Some perforinance Checks have two or more answers. If
mbre than one answer is correct, you must seled all the &or-.
rect choices. In such cases, selecting just one answer is not .

enough.
8. Some performance checks have no answers. Occasionally,
you nmy be asked to do something that is impossible arid to
explain your. answer. If so, say that the task is impossible
and explain why.

This isn't the kind of
checkbook you write in.

9. You share books of performance 'checks .and YOU DO
NOT WRITE IN THEM. Write your answers on other paper.
Give the number and form of the performance check 'for e'ach
answer you write. If you are to draw a graph, a chart, or a
'map, yOur teacher may provide you with grid paper or a .copy
of the map or chart.

10. Your teacher, or his assistant will collect and mark your
checks. And sometimes you must ask1 him to watch or assist
you as you do a check.

1 Sometimes d review prcicedure will be suggested. If you
can't do a performance check, you may he askeq to review
a part of the text or a self-evaluation. twestion. You may .

then' be checked on the same Material, so be sure you under-
stand the material you review. Get help if you need it..

7
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Before you begin, tell your teacher that you ate going to .do this ch
Get a spectroscope, a sheet ofwhite paper, and a 150-watt bulb an receptacle.

Pretend that the I.50-watt bulb is thesuri. Observe the Spectrum through your left
eye and- then through your right eye: Dues the spectrum look the same or different
through each of your eyes? , . °

_01-Core-lA

. .

Get a 150-watt light bulb and socket, and assemble them. Use an ISCS spectroscope
th observe the.spectruni the light source. Look at the.spectrum -on the left sick'

. .
of the spectroscope. .. ,. .

I. State the color to the left of the.jiellow arba f thq left spectrum.
-2: Stti44: the color to the right of the yellow area of the left spectrum.

-

01-Core,2A

State a'definition pl the termspectraveope.. 10

01-Core-3A

Describe what a diffraLtion grating in a spectroscope does to sunlight.. 10
01-Core-4A

What is a spectrum?
../""

10
01-Core-5A

Aftm- the number of each light source below, write the letter of tlie best description-
of the spectriim or spectra produced by light from that soLKe.

Light Source.
Fluorescent lamp .-

2. Crystals containing the element
Li (lithium) heated in a flame
3. Light bulb

1)escription
a. Only a continuous spectrum
b. Only a line spectrum
c. Both line and contiNious spectra
d. Neither a line nor a ontinuous

spectrum

10
01-Core-BA

Each of t he. lirsi lour spLtra below was obtained by heating crystals containing one-
...of four. elements. The...last .spectium was. ohtained by heating a.solution cOtilainhig

two or more of these elements. Which elements (a. b. c, .d) are 'in the unknown
mixt ure? Spectra

Element a.

Element b.

Element c.

Element d.

UnknoWn
I I II I II I

10

01-CoreflA
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.10; .Suppose that-You ran out of bur,nee fireljust Mteryou had vie.ived hie line spe ra of
01-Core-8A .splutrons of ,seVeral. salts.' MO then 'your teacher gave you an unknown mixture of
;-. thesy salts in solutiOn add substituted a different type of burner fuel. Describe the

steps you would perform:to identify any salts present in your unknown salt solution.
,

,, .
.

.
,

.10 - .. You obseNed the spectrum of the aleohol flame alone 1,efore you put the crystals of
.1t-Core-0A ,, .several cheivicalsjnto the htirner flame to observe their spectra. .Explain why this

0 .. , extra step was necessary. I
. .,

.
. ,-..

.10 ' Maria' Works- as a Waitress in a restaurant. Some .customers have been complaining
01-Core-10A that their foodls cokf when they get it. The waitresSes pick up the food on trays

with silver-colored 1k14- from a warming Oven. The problemseems to bp that the
heating lailips in the warming oven are not heating the food enough. Maria'g boss has.
decided to buy larger light bulbs so thatthe fOod will be warmer.; Suggest two ways
that he could increase .the heating effect_of the lamps-without. buying larger .bulbs.

. 10 When an object is placed in direct sunlight, it warms up. What are four variables. that.
01-Core-11A - affect how much its temperature increases?

.10 Suppose two house.5 are identical except tvat One has a white roof and the other has
01-Core-12A a black roof..

. If you measured the temperature of the air in the attic of each house ona
bright summer day, which would be hotter?
.2. Explain your ansWer.

10 4', When you built yoi sun-energy measurer, you blackened the copper strip. Explain
01-Core-13A why that was necessa

17



I I a a . 0

I 0 . I I

I 8 1 9 . 1

0 4 . 8 I
8 . 8

I

/#
4.. 1

_mak"

1

A

F

!A'

11.1
I

I .
.00.! .I.tee .

.1.

11

I ii

i t.
I

; onimmemmoommommlummemeammomessmoommairnmemoimmesomundsesoIIIIIIIIIIIIMMIIIIIIIIMIIIIIIIIIIM1111111111111111M
31111111111r5M111111111111111111111MMIIIIII11111011EMIIIIIIIINIIIIMIIIIIIMENIIIIIIIIII
MININ111111M/1111ONIIII111111111111111011.11111161Mill1111111111111111IIIIIMMI1111
1101111111111111r411111111.1111111111111111MUSIIMMIIIIMMENN

, 10111111111WAIMbillIMII11111111111.111.111.111111111111111111111111111111IIMAIIMIIIMMEMIIIIIIIIIIIINNINOMINM111111
11111101111UMIMIIM11111111M1111111111111111111111111111111111111
MIIIIIMMIAMININIMMIIIIMMIIIIMII1111111M11111111111PAIIIIMIIMOME1111111111111111111111
IIIIIIIINIMMII11111111.11111111111111111111001111111111111111111111111111111

1111/1111M01111111111111111111111111111111011111111111.110.
1111114UIIMUMMIIIIIIIIIMMIIMIIIIIIIMIIIIIIIIIIIIIIMIIII

11111111111111M11.1111111111111111M110111111111111111.11111111111101111
11111,111111111011111111111111111111111111M11111111111111MIIIIIIIIIIIII
1111111511111.10111111111110111111111111110.11111111011.1111111111111111111111111111111

1111111111111111111111111M1111111111111111r11011111111111111111111111.1111111
11.11111111111M1111111111M11111111111111111111111111111111111111111M11111
111p111111111101111511111111511111111111111101111111111111111ON
111111111111111111111111101111011111111111111111111111111111111111111110110111
III 111111111111111111111111111111111111111111111111111111111111111111111111111111111111

11011111111111111111111111111s1111101011111111111111111111111111111111111
LIONIIIIIIIIIIIIIM1111011M1111111111111111MMINIIIII11110115
1111111111111111111111111111111111111111111111111111111M111111111111111110
111111111111M111110111111111111111111111111101111111111111111111111110111
11101111111111111111111111MINIMMIIIIMOMmsoMMION

o I o o , 5 . .5 5 : s



10
01-Core-1 A the one howri below. .

Henry plaCed hiksun-energy measurei near a light source and recorded its tempera-
ture every 30 seconds. His data are'shown below.

Before .you begin HO check ask your teachpr:for graph paper or a labeled 'grid like

0

TIME
(in min).

TEMPERATURE
(in °C)

TOTAL
TEMPERATURE
CHANGE (in °C)

0.0 20.4 0.0

0.5 22.8 ° 2.4 .

1.0 25.5 5.1

1.5 27.6 7.2

2.0. 28.8 8.4

2.5 30.0 9.6

3.0 30.7 10.3

3.5 31.0 10.6

4.0 31.1 10.7

.;;

Qraph Henry's measurements of the temperatun; change and the timc.on the grid..

14
1.0
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11111111111111011111111.111111111011.11111111111111111111111MONN
1111111111MEMO111111101110.00111111111111111111111111Mil
10111111111111111110111111111111i11111111110111111101101111111111111111111111.1111

11111111111M1111111.111111111111111111101111111ONOM
.111111111411111111111111M111111111M1111111111111111111MIIIIMMO

1111111111MMIIIII110111011111M111111111111111011111111011111011111111
INI11101111.1111.M11111111111.1111111111111131111111111110111111101111111111

11111111111111MIIIIIIIIIIIIIIII1111110011311111111OIMIIifillIONMEMON1111111111111111IMILIMOM
111111111111011111M111111111111111111111111111111111111111110111111100111111
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111111M11111111111111111111111111111111111111111111111111MIIMME
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Jason bought a new readh g*laihp with a plastie shade. When he got it home, he 10
oticed a sticker on it.that 41:"WAINING: .111111, BS OF MORE THAN 40 WATTS 01-Core- 1.7A ...

ARE NOT TO BE USED. I THIS LAMP." He wondered-why he shouldn't use a -

bulb 'of more than 40 watt , since the wiring was. the same.as on the other lamps jp.. ,. .
. , . the house.

.
--- ,..

'

1..Explain why the warning sticker is on the lamp. ----

2. Predict what might happen it' .Mson used, a 100-watt bulb in this lamp.
.

y.

4
Maria 'put a sun-energy measurer in direct sunlight. She found that the largest tem- -10

0 .

perature change of ber sim-energy '.measure'r Was, 12.5°0. She then measured the 01-Core-18A
largest temperature changes .of her measdrer'at different distances from a 150-watt
biab. She used her.data to plot the graph Shown below. ,

16 MMOMMOMOMMOWEMOSMOOOMMOMOOMMMOMMINIMMOMMOMMOMMMOOM
hillOOMMEMSOSIOMMOOMMOMORMODOMMOOMMEMMOMMMOMMOW
1161.1=29AMMOOSAMOMOMMEMMOOIMOOMMOOMMOOOMMOOOMOOMOOrM
MOMMOMOOMOMMI MOMMOMOMMOOMMOMMOMOMOMMOMMOMOOMOOMOMM
MMOOMMOMMOMMO VOMMOOMMICIIMMOMMOOOMMOMMOOOMOOOMMOM
OMOMMMOOSOMMOOMOdOOMMOMMEMEMOMMOMOMMOOMOMMMOSOSSOM
OMOMOOMOMOMOMOOMEMMOIVOMMOEMOMOMMOOMMOMMOMOOOMONS
MOMOMOOMOMMOMMIMOOMMUNOMMOMMOMMMOMMMOMMMOOMOMOMMOM
OMOOMMOMPSOMOMVOMOMMIIMMOMMEMMOM MO UOMMORSMOMMOOMOMM
OMOMMOMMMOMMOMMIOOMMOMMOMMOMMOMMOSOMMOMMOMMOMMOMOM
OOMMOOMMOMOMMEMOMMMOMMMOOMOMMOMMOONEMOMMOMMOMOOMME
OMMOMMOMMEMMEMMOMMEMOMFAMOMMOMMOOMOMMOMOMEMMEMOMM
EMOMOMOOMOMOOMOMOOMMEMOOMMOMOPOOOMMOMMEIMMOMMKOMOM
MMOMOMMOOOMMOMMIMMEMOMMMOMMONMOMMOOMOMMOMMOMMEMOM
MMOMMOMMOOMMEMOOMOOOMMOOMMOOMMOOMMOOMOOMMOMMMOMMOM
MMMOMOMMOMOMMOMOSUMMOMMOOOMMOMMOMOMMOMMUMMOMIMMOM
MMOMMOOMMOMOMMOMMOOOMOMOMMOOMMOOMOMMOMMOMMOONOMMEM
OMMMOOMMMOOMMOOMMOSIMMEMMOOMOMMOMOMMOMMOMMOMMOMMOM
OMOMMOOMMITOOMMOMMOMVOMOOMP9OOMOMOMMEMMEMMOMMOMMOOM
OOMMOOMOOMUMMMONMEMMAMMOOU-MOOMMEMMEMOMMOMOMOOMMOM
OMMOOMMOMMOMMOOMOMMLOMMEMMOMMOMOMOOMOVIIMOMOOOMOM
MOMMEMOOMMOLOMOMMOMOMVOMMIRMOMMOMMOMMEMOMMOMOMMOOOM
OOMOMMOOMOMMOMOMOMMOMOMOMMOMMIMMOMMMOOMEOMMOOMONOM
OMMEMOMOMOMOMOOMMOMOMOMMINIMMOMMOMMOMOOMOORMOMMOOMIE
OMOMMOMOOMMOOMMEMOOMOMMEMMMOOMMMOMMEMOMMOMSOOMMON
ellimmumemsemommommommoggimmummemosommummoommom
ssommommummommominsummolomumilmommoommommemmem
MMOMMEMOMMOOMMOMOMOMMMOOMMOOMM:MMOMMOOMMOMMOOM MOM
MOSOOMOOMOO5M5MMOMMEMOMOMMOMOMMOb2mM5OMOOMMOMOOMM
OMOMOMOMOr AOMPOOMOMMEMOOMMKROMOMMOMMIni:!..OMMOMMOM
OMOMMOOMOMMOMMOMMOMOMMOOMMOOMMOMOOMEMMMOOmmiliZ22.1111
MOOMMOMOMMOMMOMMUMMEMMOOMBRMMOMOMOOMOORRO M

10 1 20 25 30 35

DISTANCE FROM BULB (in cm)

40 45 50

At what" distance from the 150-watt buib did her sun-energy Measurer receive the .
A

same amotmt of energy -as it did from the sun when it -wa4- placed in direct Sunlight?

41/

4.,

41'.

Chris'built. a sihall chicken brooder to keep some baby chicks warm. It used a 257- 10
watt bulb toTroduce enough beat taleep the chicks-warm...He is planning to buikl 01 -Core:i 9A
? larger brooder to raise more chickens. In the new brooder, the-bulb will be twice
as far away 'I`roM the baby chicks. Select the wattage of the light bulb he Oiould use
in order to.produce nearly the lame 'heating effect as in the smaller brooder.

a. 10 watts
b. 25 watts
c. 1.00 watts
a. IN watts ,.'
e. 50 watts ,

."

%N.
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01-Coie-20A

#

Ashly read the temperature of her sun-energy measUrer in the shade. Then she put
the measurer in erect. su91ight. Every 30 seconds she read the temperatUre. Later
she drew a graph showtng the temperature rise of her sun-energy measurer.. Which of
the graphs below best shows what her graph would look like?

Graph
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Martha measured the temperature changes in her sun-energy measurer when she 10
placed it 20 clif from. a 50-watt light bulb. She then changed to a 75-watt bulb and 01-Core-21A
measured the temperature changes again. She also made measurements for 100-watt
and 150-watt bulbs. On your answer sheet, match the letters of the graphs she drew
with the numbers of the light bulbs shi used.

Bulbs
1. 50 watt
2. 75 watt
3. 100 watt
4. 150 watt

1

41%

0

Graph b.

Graph c.

Oriph d.
A

cc
(.9
Z

cc< Ujw
CL

Z I1 (.)

Graphs
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10
01-Core-22A

Terry put his sun-energy measurer 30 cm from a light bulb and read its temperature.
He then read it every 30 seconds. He plotted his temperature data on the graph
shown below.
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What was the total temperature change of Terry7s sun-energy measwer?
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10
01-Exc 1-1-1A

Sally drew the diagram shown below of the bright-line spectrum of element X.

Element X .

Bright-line spectruM

2 3 4 5 '6 7 8 9 10 11 12,vp

Copy the diagram below onto your answer sheet, Anddraw the spectrum that you,
would expect to see if you observed the dark F.raunhofer lines, or dark-line spec-
trum, of element X. k

1 2 3 4, 5 6 7 8 9 10 11. 12

10
01-Exc 2-1-1A

George built a device that he then played in a sealed, metal box. There iS no way to
get epergy.into the hox. The box has an electrical outlet on the side and a motor
has been plugged.into it. The motor. has been working for more thAn a week.

I. Describe what is happening inside the box to operate the motOr.
2. Can George's device continue to !mike the Motor vork forever?
Y. Explain your answer to part 2. .

. .

10- How do you calculate 'the amOiint of work done to move a,chair across-a roOrn?
01-Exc.2-1-2A

. .

. . .

10 The term consemtion of ener0 iS frequently used by scientists. Explain thp -mean- .
I

01-Exc 2-1-3A ing ofthe term.

Energy can exist 'in many different formS.' List three different Ruins of .Thwrgy.,

4 18
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You often use a ruler to measure distances directly. However, there are many reasons I 0
why distances must sometimes be measured by indirect methods, usingh devigq such Q2-Ccoe-.1A
as a range finder which measures angles. These measured angles are then changed in-
to distance meaurements. Think Of two such reasons. Then* for each of them
describe "a situation in which making an indirect measuremeint of 4istance would be .

better than trying to meaSure the distance- directly. -

ti xplain briefly the principle on which the-range" tinder works when you use it. to .
. 10

measure distances. 02-COre-2A(

42,

Yoti used calibrated measuring devices (measuring devices with scales) in' your lab 10
activities. Why is it necessary to use calibrated rather thai,uncalibrated measuri . 02-Core-3A
devices?

i.

_

GO the ISCS range finder labeled I0-02-Core-4, and find he distance between
two points which your teacher names for you:

It

10

02-Core-4A

;-

1. Which of. the range finders diAgramed below is being,used to measure the 10
larger distance? 02-Core-5A
2. Explain the reason for your choice.

Parallel sighting line-.
Range finder a.

. Range finder b.
. Parallel sighting line

9



t6 . Suppose you are asked to measure the distance to a tree on the other side of a wide
02-Core-6A Tiver. You are to use one of th e. range tinders shown below.

Range finder a.

111,

Range finder b.

.

. Which of the range finders could measure the large distance more
accurately?
2. Explain your choice.

10 -, What are the two variables that limit the greatest distance you can measure accurately
02:Core-7A: with a range Finder?

.

10 Ask your teacher to watch you do this check. Place a 1 50-watt light at one .s.ide of
02-Core-8A your work area. Get a ralige finder from the supply area, and place it at thebther

end of your work area. Read the instructions for Activities 3-7 .and 3-8 on iiage 28
of hi Orbit. Pretend that .11w bright light is the.sun, and-go through the steps of the
activities r though you were measuring the disiance to the sun.

10
02-Core-9A

Why can't the distance from the earth to P9laris (the North Star-) beineasurecl y a
fa* finder like the one you mal in class?-



WOO

You dwra, mo el of the Earth-sun-Venus 'system similar ,to the one shown below.
Like all scientiffc thogels, it is based on certain assuMptions. What were four assump-

._

tions you made in drawing this model?

I

10
02-COre-10A

The diagram below shOws the positions ot' Venus aild Earth on the'samtfday. It also 10
s'hows the.position of Venus a few ramths later. Select the letter of the approximate 02-Core-11A
location of Earth at tbat later time.

Earth here on day 1

Venus here on day 1

;
21
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10
02-Core-12A

G.

11-Select the diagram below that shows the greatest possible 1-MS angle.

a.

* d.

Mars's orbit
Earth's orb

4
C.

Mars's orbit Mars's orbit
Earth's.orbitEarth's orbit

1.

Earth's-orbit
Mars's.orbit Mars's orbitEarth's orbit Eal th's orbit

10 Get a drawing compass and a ruler, and copy the diagram below.
02-Core-13A Suppose that planet Xeno were discovered between. the Earth and the sun. A model

-of the Earth-sun-Xeno system is shown in the diagrain.

Erth's orbit

On your copy of the diagram, draw in the lines of Sight from Earth to Xenoand .

from Earth to the sun that would give,the largest ES-EX angle.

s..



Get a drawing compass. Suppose you were an ISO student on the planet Uranus.
You have just drawn 'a model of tlie sun-Urarats-Jupiter system. The sighting line ;

from 'Uranus to Jupiter, which is shown below, is the line which makes the largest
US-U.1 angle. Copy the model below onto your ahiwer sheet, and complete the
model by drawing a circle to represent the orbit of Juilder.

Line of sight from
Uranus to Jupiter

Uranus's orbit

Largest sighting angle.

10
02-Core-14A

Suppose that a colony of men lived on Mars, which is .farther from the sun than 10..
Venus. They have measured the maximum angle between Venus; Mars, and the su 02-Core-15A-
to be 33°. Draw a scale diagram of the orbits of Veniis and Mars. Use a circle With
a radius of 9 Cm to represent the orbit of Mars. You may use a protractor, a draw- -ing compass, and a metric ruler.

The scale diagram _shown below represents the orbits of Mars arid Jupiter. The mini- 10
mum distance between -Mars and Jupiter is 342 million mites. . .:02-Core-16A

- 7

Jupiter

. What is the radius of Jupiter's orbit? State your answer-in millions of mile's.

A

2 a.



10
02-Exc 3-1-z1A,

When you-found the moon s diameter, you made use of several aSsumptions about
the earth-moom system shown below. What were two of those,assumptions?

10
02-Exc

..E;xplain briefly the proms by which radar measures the distanCe to an object. .

10,

02-Exc 4-2-1Av
Using a protractor, measure each of the angles shown below..

10
02-Exc 4-2-2A

Use your protractor tO construct angles of 37° and 124°, .

a



Use 'the scale drawing below to answer the questions that follow.

Seattle

I. What is the actual di4ance.from New York Io.Seattle?
2. What is the a.ctual-distance from Miami to Seattle?

10
02-Exc 4-3-1A

New York

Miami

SCALE: 1 crn = 30Q miles

The .drawing below is asculed diagram of a .warehouse. . What is the scale of.this 10
diagrani? 02-Exc-4-4-1A

4

41110

70 m

OMB

t
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0

e

Pinhole

3,4cm

Acetate screen

10
03-Core-lA

Get a piece of cardboard with a I-cm- hole in it, a sighting scope, and a 150-watt light
bulb and socket. lu a darkened area .of the room, set .up the apparatus as Shown in
the. diagiahi above. Position Iheltighting scope so that the pinhole is I meWr from
The 'cardboard with the I-cm- opening. Adjust tlie. scope so that the image on the
acetate screen is 1/2 cm across. Now measure-and record the distance between the
piahole and the acetate screen.

Frank was reading a science book and noticed that in one chapter it gave a. measure-
ment, for the diameter of the sun. He showed the page to his brother and said That
the b,00k must be wrong. No one has ever been to the sun to measure its size, and if
someone ever did try to get close enough to measure it, he would -get fried to a. crisp.

1. Do you agree with Frank that it is impossible to measure.. the size of the
sun?

1-Explain youranSwer,

10
t

03-Córi-2A

Your teacher has set up for'you a light bulb and a Piece of cardboard with a hole in 10
it. .Get a meterstick and a sighting scope from the supply area. Use the sighting 03-Core-U.
scope, -the meterstick, and the formula below to. calculate the distance across the
hole in the cardboard.

distance distancedistance from object to pinhole
across distance from pirihole t X across/screen
the hole image. 0

4 40.



. . .
10 .Skug iNian 1SCS student on Vends. Hewants to measur the distance acioss the sun,

., 03:core-AA usis a sighting Scone. Here is the information he has it.olleeted.

, . Sun to Venus distance = 67.4kilion miles.
. Distance across sun's image oAighting scope = 1/2 ctn

, Distance from -pinhole to scrpen = 39 cm ....t. .

Use the fprmula shown, below to calculate the distance.acrOss.the sun.
s . z..0.+, .7

distance from sun to planet X distancy aerossithage
i=

, .

4.Distance across Sun -7-distance from pinhole to screen . 4
..5 I

'10*. A day on,planet Xeno is 30 hours long...If yoU meaSure&the.numbee of d6pees.that
. ,

03-CorW5A the sun appears 4o Move in one 4our cm )(int), what *would your measurement:1;e?
,

.

10
03-Core-6A

Why is it hard-to prOv.e Mat theearth turns 'and thafthe sun does.'nOt travel arOtAnd
tlre earth each day? i

;10 A day On ,the phmet Mars lasts 25 hours-, not 24 as on earth. is'sume that the sun's.
03-Core-7A path is directly over Mars's equator on the day in. question.

Elolk many degrees does Mars4tirn from' munrie,..tintil the sun is most: nearly.
overhe,ad?
.2. How many 'degrees does Mars:turnfrom sunrise to..stinsetV,

10 Almost every fourth year is a leap year,. and gebruary has .29 days.instead of 28:
03-Core-8A I. Why is the evra day:added to moSt fourth yedts?. . -. -,-

T 2..What i4 the purpdse of leap ycar?
. . '

, .
r

,1 I0 Suppose you ale a studept on the planet TarO. You art.-Iryik to decide whether
. .

.03I.Core-9A Taro turns on its axis each. day or, the.unmake's one ,complete t rip around Taro each
day. You drew the scale diagram' shown below of the sun and Taro,' The'angie*,
through which the sun appears to m

.

ove each hour is.shown on the diagraM. ":

Taro-

* .00

Sumappears .4s
to inove
through this
antile each hour

4 t.

Scale: 1 milliMetet.= 1 million miles

'1% .

1

11/.55.
...556

'N. . ""!'"

Path of su.n

Sun

. .

Use 'this ,scale diagram tb find theSpeed.aCwhich the otn v;iOuld have AO.. travel( in
'.' milesver hour) to make one completelrip at.ound.Tsro;'011.ch day. '. _

.., .., ., 1 - ..x. ..-,..
,

. 4..
-) ii, :

. 4,4.4
s

0'
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1

. e

, .

-.Suppose you lived on' Mars .and wahted to'find out hoW fastlhe4m.wduld -travel =

if it .made one trig around Mars eat') 'day.' You have made the, following( meastire-
merits and.drawn .the sketch beldW.

The distance .from,the sun to Mars is.140 millioil miles.
"Fhe apparent'mOtiOn of the sun acrdss'the'SkY is-159 per-liOnr. .

i
. *4

r .
How, fast woukr the sun hay,e to travel in miles per hour to. make,o,ne t mirip. arnd

.

Mars..cach day? (Hint: Cortistructing a scale diagram with a compass.; protractor,

(Not drawn to scale)

. ,

and ruler will be helpful.)
.4t

: .

,

Why is icunlikely that the sun travels around:.the earth each (14?

It

10
,03-Core-11A

Explain briefly why the earth has been 'divids41,into time zones. , 10
03tore-12A

.

Henry bought a hettting device that' uses a .125.-watt bulb to keip fried eggs at a cer-
tain temptrature. ibe wants to build a device of the, same type, but"one in Which the
bulb will be twice as 'far from the eggs as in Henry's. What wattage light bulb would
Joe need to keep his eggs at the same temperature as Henry's?

10
03-Cdre-13A

Mario finds that .a 75-watt bulb placed 20 cm from his sun-energy'measurer has the, 10
same heatifigteffect aS a larger bulb plac6d 320 cm from the measurer. 417,ind the . 03-Core-.14A.

Wattage of the larger bulb. Show al r work. '

2
41.1 *

. . ,

,
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.Core-15A'
'

'He = Helium

= Hydrogen

11111 Ca.= Calcium

Suppose that the light from two differetW stars,' and Y, is passed through
a Apeetroscope: Thpir spectra and the spectral lines of .Some common- elements are
also given.below. Elie the spectra and the data in the table beloW to say as much as r
you can about the.two stajs. You should include aicamparisOn of, their Composition
and power- (Wattage) in your a.ns*er.

Stes.X

'Star Y

Elements
4'.

4-

1

tv
I- -

-

He

.11 lCaea

STAR'
'

DISTANCE'.FR0M
EARTH

, ,., .

TEMPERATURE RISE IN ,

SUN-ENERGY MEASUREk

30 light-Years away 13.64C ,-

.15 light-years away 6.8°C' ,

4

r

10 . The term &unfit is often used when talking abota .planets. What islhedefinition for,
._03-Core-16A - 'the.iterm transit .wiwn referring,.to the sim and ifs pianetq; k..

. .

f .. .''. '4' . * , 4 ' ,1 . 41.,

10 Frances made a telescope. The object leng of her.telescope has a focallength of
03-Exc . 27 cm. The eyepiece 4ens.has afocal length of 3 et.* Use theSprmula given below to

. calculate the per of tho,telescope,
.

locallength of 'Object lens
P.ower focal lengiliTOTWePieCe

10
03-EXc. 4-1-2A

SeText the letter of that line on the diagrani 4-)eloW which -best represents the focal:
length of the. lens:.

frviage of the
disten't object

."*.
r 0/` ...

A: 00'

..0' ....
44.

.....

.

II
.......... ,,.....

I
. __. 00 ow am* moo Op =10/ dm. AM 4.1 .0.114 4/4/M

s 1, .

4

Lens

b-4

/
4,11. oNNI. d.14. 40.14 womb is /ma

walow 55 .oL

. Distant object

.4

2 9
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r

Get the.lens-marked...10.133.-EXC 5-1t3,and a.meterstiek,.masking tape, anda piece Of
.cardtiOard, 15 cm'scitiare, with a white surface'. With'yout4 text open.to:page . 03-.Exc 5-1-3k .>

follow the directions in Actiyity. I and meastiresthe foCal';ength.Of the lens.

10

to

Two-_lens with focal lengths 4 cm and 25.cm are to he used to Make a telescope to . 10
magnify the distant object shown below. 03-Exc 5-1-4A

,

9.

1.What should1).c the focal Iength of the,.lens at B?
2: iNhat,shduld be'lhe focal length Qf the lens at A? .

3. 'Approximately llow far apart will the lenses have to.be placed to get the
maximum magnification?

Human eye

. A

'4

filAtant object'

; For many thousamls of years 'people dkl not have calektfirs. Explain why people
began to' develop and use calendars. . =

, 10
03-Exe 6-1-1A

1.6

Throughout the...past several thousand years many different calendars have been
. devised and rejected. Explain whY these older calendars were rejected.

10
03-Exc 6-1,2A

John has found si'wesal history books that say that the Pilgrims landed at Plymouth 10
Rock on December 21, 1620. Other books report December 11, 1620, as the. landing 03-.Exc 6-1-3A
date. Explain why.two difkrent dates are liste'd for the same event.

Galileo decided to accept the Copernican' model of the solar system and reject the 10

Ptolemaic model. Select the best reason that Galileo could have had for acceting. 03-Exc 6-2-1A
one model and rejeding the othief.-_

a. The Copernican model had been thought up more recently. -

b. Alt the other scientists believed in the Copernican model.
c. COpernicus's model was more,logrial, and it was just common sense to

reject Ptolemy's model.
d, Copernicus's model agreed more closely with Galileo's abServations.
c. Copernicus was an. important official in the church.

4 to^



10
03-Exc 6-2-2A

1

,.

I. Pentify the' model si.iow,rtebelOW '1.014:represents Ptoiemy's model of the
'soliar system. . , ... .

' f: .'"2. Identify the model below. which represents Copernicus's model;Of the Solar
, , . ..

systen-- . ,., . A.,,,
,

Modera; Model b. Meidel

KEY

Symbol . Body

,
:S.,.

y .

E

sun

Venus
,.

earth .,

V

y

10
03-Exc 7-1-1A

Work is one of the two v.ariabres required to Calculate power: Namethe, other
variable.

10 The city .bas Inst. purchitsed an electrical oncratOr which has more power than the
. .

. ,03-Exc 7-1-2k . one- it Was using befOre...
.,

What is the meaning of the term potver as us0,in. the sentenct. above?

10 In Excursioy 7 1 the ternls.power ah.d powerjUl Were defined aS they .are used by
.03-Exc 7-1-3A scientists: . A heavy-equipment manufactuyer adVertises his .new We, or bulldozers,as :

More 'powerful than last, year's models., . ,

I. Is this ManufactUrer'using..the word phwerful-in the same way a scientiSt
does? ,

.

2. Explain your answer:

,.. ,

10 kate. Tound that her sun-enerd measurer warmed up 1 26C when it. was held
..03-Exc.7-2-1A . 25 em from a 100.-watt bulb. Use the method of squares to calculate the power of .

. the light bulb that Avould. have tht Same heating effdet at a distance of .275 Cm.-

10
03-Exc 7-2-2A . 1. 7

Square each of the following numbers.'

,

,

3. 16

:

3i





.,
Get a water rocket with its pump alit funnel, a meterstick, a 100-ml beaker, and WU
some water. Tell your teacher you are ready to be observed. With the observer, go. 01-Core-lA
to the place outside designated by _your, teacher, and launchthe'rOcket, using 50 ml ...
of water.

Get a quadrant and a meterstick. Study the diagram below. Station yourself at the . WU .

spot on your classroom, floor which is 7.6 meters froni a corner designated by your 01-Core-2A
teacher. Use the quadrant and "the 'table 'below to. measure the difference in height
between the ceiling of your classroom and the mark 1 meterOff the'floor,

., REIGHT CONVERTER FOR OBSERVER AY 7.416TERS

A'ng1e
," , 10° 15° 200 25° 30°. 35° 400

Height
.- rt.

0 0. ' 1.3 2.1 , 2.8 3.6 4.4 5.3 6.4 '
(in:m)

1 4.,.

S.

,,k. -

,

c

4

S.

...kather than4measuring the height o the' rocket's flight directly', you made an. indirect . WIP
theiourement of Wight. To do this, you estimated the ail& size. What 'are the 01-Core-3A..,. .. t.

. acivaMagts of finding' 06,height inditoctlY? . .

,:(f

-2 )



47,

A

G1-Core-4A
Use the table below to answer the question thot follows.

HEIGHT CONVERTER FOR OBSERVER AT 25 METERg
,

Angle 00 50 10°
1,

15° 20° 25° 30° .35° 400

-Height
(in, m)

0 2.2 4.4 6.9 9.1 - i'l .7 14..4 17.5
.

21.0

Angle 450
_

50° 55° 60° 656 70° 75° 80° 85°
.

Height
(in m)

25.0 79:A 35.7 43.3 53.6
,

'68,7 93.3 141.8
.

285.8

Suppose you were an observer standing 25 meters kohl the site of a rocket launch.
'When the rOCket was at its' maximum height, you measured the anglei(o be 65°. What
was the maxiintzni height to which the roc. et climbed?

WU When you and your team membtrs measured the maximum heigh6 of the rockes
01-Core.-5A flights, there were twO observers. Why were two observers used to make.,each of the

measurements rather than just one?

wb
, 01.-COre-6A

Write an operational definition for performance for a water rocket, based upon your
activity with the quadrant.

WU. You designed an experimencto determine the effects of changing tI4e amount of air
01-Core-.7A, and 'water in a ,rOcket, You were told to change .only one of those variables at a

time.. Why -was,this impdrtlint?

WU
.01,Core-8A

WU
01-Core-9A

One variable that might affect the performance of the water'rocket.you used in the
'adtivities is the weight of the'emptY rocket. Design a procedure you cdtild Use td in-
vestigate the effect of this v'ariabIe: .`

What are the two variables that atThet the performance of the water rocket you us
in clitSs actixities?

ik 4

q.



. Suppose.you h the rocket shown below Teady to launch. Identify one system, two WU
subsystems, a four components. 01-Core-10A

Nose

Barrel.

Air

Rocket shell
Water

,Pump'rod,

Fin

Trigger release Ode
. Air pump

Triggers

I

S.

Rocket

.._Meteritick

The gas cylinder sitoWn....belowl is filled with carbon dioxide under. ptess.uk. The WU
. . t

diagtam alsosshows-i cutout seetipn of the container. Copy the cutotit-sectiOn.onto 01-Coie-11A
r

your answer sheet. Draw arrows to show the fdree (the pressttre).that -The ;carbon..
dioxide exerts on the inside of the container walls..

Cutout section of gas cylinder ,.

Metal cylinder wall

Gas cylinder

.

f:

,
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WU 'Shown in theAliegram betow is a balloonWith air escaping through a.
01-Cpre-12A , Copy the diagram onto your answer sheet; arid draw.n arrow:to show the direction

of the unbalanCed force aCting,on.the balloon. e'

4.

..
WU -,-- -- Cyr4s has a toy tractor and a toy car,, both óperated by ,,t)atteries... When' he hooks .

01-Cor4434' ''..!,, thern up 'as shown in the. diagram below; they yach oiett 'a force in opposite direc,. .-
tions. 1,-lowver,, the toys Move in the direction shown by the 'aro+ Therefore, an. ,

_

1' f

-.4.

,

unbalanced force is;acting, since the tractor pulls tbe cai backwards: How' could this
. unbalanced forte be measured? .

WU .

01-Cere=14A

...

, .

Supposw you wanted to!,'ineasure the. initial thrust, or fOrce, of your water rocket.
Deurfbva method thatyou might use to measure this thrust.,, V,

.

,:;

3 f

:
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s.

t

You Made yOur-force-41easurer more 44etritiye when you used a:thin plastic ruler, as
sitOwn below: Suppose kOn, wanted 'to coniPatie''your Msults with your olissmates', . ,

t` ,

results. ;.
J. . -. . . (,..

1. Wliat would have to be trite Of all the,rulers? ,,

2. Would your classrnateS haye,to.uselhA'ame units to mark their scales?
3. Explain yOur'ansWer to questiont"...,. . . ;,. \ 7' --.fi;:.

eLi

Thin plastic ruler
,

Force measurer

WU,
-01-Ctire-,15A

,

Gerry wanted to find mit what effect the 4eed atwhich water left a jet had on the
unbalanced force. 1-k wantedeto keep the rate of floW the same and change only the

..speed; In the gtoreroom, he found some- water jets that,had.different-sized o.peMngs..
Describe a plan that Gerry cOuld carrk'out-to.rneasure-the effect On the unbalaoced:
force of changing the speed at which wator leaves,4 jet.,

wu
01Zore-143A.:

1. Will a.,rockeUprbduce a, greato unbalaneed fOrce when. itTi's hi the near
vacuum o outer SPace or when it is still in the. atm6gphere? ,

2.
..

4xplain- your qnswer. - :

01 -core- 1

.

..7kb-1.1 studied .a sitnple rocket systeircrather than a 'complex Saturn rocket System.. .
-GiVe two. reasons %).vhy experiments are performed on simplified, systems rather than. 01-Core-18A

-.on more: Complex systems.
,

._

, Your-teacher will observe you for this checkwhen be L'',ait. WU
01-Cote-19A

Yourteadier will observe you for this check when he can. 1NU

01-Ccire,-20A'

Your teacherwill observe you for thiS check when he can.
. .

._

..VVU

01-Corez21A

Your teaCher will obsvive,y'ou for this check whedhe can.
01 cbre-..22A

WU

'



3

01-gore-23A.

'.;

WU

Yopt,teachet:Will oliserVe. yon ror-this cheek When he can_.',

State.an operational definition of force.
.01,Exc 271-111

s . "

wu
01.Exc,2:1-2A

Give.an operational:definition of unbalanced force.

e

e
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.. . . . ..
...-.::.Hank has carved a tocket aid al son**.batsa woad: :He Nvant's .to.6uy a smalFrocket. 'I..* !'''' '.2.. WU

engineto Make it .fly. Since-he- is short of cash, he wants the smallest-engine that wilt' 02-Core-lA -,,, , -....,

launith his racket The rocket without the enghierar .fueloNeighs .0.8 newfonS. His .

i catalog of engines gives the following information. . ' s:

-"'

,

ENGINE.
MODEL,

,

TOTAL WEIGHT OF
ENGINE AND FUEL
(in N)

THRUST
(in N)

.. . .,.. ,,0.1 -.1 0.4
, 02., " 0,8

c 0.3 . . 1.1' :

d 0.4 1.5 '
2.0

1:Which is the .snialles4t-rocket engine" that will. allow his, racket to lift off? .

2. Explain .the reason for yoUr choice,..1 .,,,.-. : -

.

Identical rockets .ie,and -b.shown below, lifted off- the liunch 'pad at the same thric:, WU
.'Whh XockethaS-had the greater unbaiatleed.force acting on it? 02,Core4A

2: Explain your answer.;.
..

:./

:

Il

,p Ground

11\;-

c

...The diagrath below represents the water drops left by.li moving water-clock 'cart .WU, ..

during four trials:; The arrowshaws the-direction of motion of the cart for each trial. 02-Core-3A
:Indicate whether the cart's speed increases-, decreases, or reinains Constant dining,
each of the !bur trials. . . it, . . . 4 '
TRIAL . . WATER-CLOCk CART TRACK .. DI IMtEON OF MOTION ?

S if--- 10--.. .0 .44 -,.---.7
.,

_.. , ..,_,. . .

,

2. 41.0 0. to. ',.
.

, '
,o. e. _do

*;
4

3 9
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U
02-Core-4A

.

2

,

..

jor/
t

-.'.

a

'The $raphs -below .s:how thetehange ,in speed, if any, 'of kw.aten-clock cart.,Ayyour
ankwer sheet after the number of each water-clock cart drop regord'show0?elow4
write the letter of the graph that best represents the Speed of the cart.')

.e

I.

."

'Mel' RECORD'. .DII4ECTION OF MOTION

"I..-
,

2. .
, .

3, -9 . 9 -*ill:- AK
V ' e .

4 II. 40000
^

Graph

Ilin11111111111111111a
11111M111111M111
1111111111111111111111
1711111111111111111111111
1110.11111111111101111111
.111111161111101111M1111
111111111116N11111111111111
111111111111111M01111111
1111111111111111111111101111
111111111111111111111110
11111111110011101111111111
111111111111111111111111111111

'ME

,c

Graph 4.

111M110111111111111111M
111M111.11111111111111111111
11111111111111111111110111111
1111111111111111111111011M

111111111111111/INIMI
11111111111111111/11111111M11111invasesime.
Rifillt111111111111111110
11111111111111111111ill
1111111MEIMIONNE1111

TIME

,

ct.
rt0

'

piiiph 6.

11111111111011111111111111111111

11111M1111111111111illl
NIMMEMI1111111111111

11M111111111116111111
111111011111111M111111MIMENINEN
111111511111111111011111111
1111111111111111.1111M111
111111111111111111111

ME

Mu.
102-Core-5A

Ed has two water-clock .earts. The red 'one has a mass of 5 kg. The blUe One has.a
ma8s.'4' 2,5 kg.: Using ,his force measurer, Ed applies the same-fora to each cart..

I.: Which catt; the red 9r the blue, will Speedup more quickly?
.2, Explain yotir answei:. .,

A

4 0



I
'from your teacher; get a copy of the labeled grid below or a piece of grid papey and
label the. axes as shown. .

Marion measured .the .distance .traveled by her cwart ovei five equal time intervals
..while she.exerted a.Torce. of 0.2 N. She changed the mass of her cart for each of the

five trials. Her data are shown below. On your I beled grid, draw a graph of her data.
-

J

4

TOTAL MA'S
(iing)

/DISTANCE. CHANG y
(in cm)

2.5 3

4 5

O. . I 6

18

16

14

12

w

z 10

0 8

6

,

-1

"

0.5 1.0 1.5 2.0 2.5 3.0

TOTAL MASS (in kg)

0

\'

4

WU.
02-Core-6A

0 4.



a, WU
02-Core-7A

4

1

11

0
Suppose that the force acting on the water cart shown.above was a constant 0.2 N fOr
each, trial and the mass on the cart was varied. Select the graph below which best.
shows the relationship between the mass of the cart and its load and the speed of the
cart.

Graph a,,

Graph c.

INCREASINGNIASS

INCREASING MASS ,

Graphb.

Graph d.

INCREASING MASS

J.

INCREASING MASS



gr.

If you used your force measurer to apply different forces to a water-clock cart, the
Weed would ch4nge at different rates. Select the graph below that best shows how
the rate at whic.;h speed changes varies as the force applied is changed..'

Graph a. Graph b.

.
10

UNBALANCED FORCE (in N)

Graph C.

0 10

UNBALANCED FOPICE (in N)

11111111111111100
Lu

(:, Z

6W
cr W

<Z a-- CC C/)

IIMINIIMM111111110.111111
11110111111111111111111
IIIIM01111111M11
.11.11011111111.11

ONMEMEWOMME
1111111111gElla
11111111111111111MNIMIUMMIME101

. 0 10

UNBALANCED FORCE (in N)

Graph d.

01 .10
UNBALANCED FORCE (in N)

WU
02-Core-8A

Two identical rockets 'which exert the same launching forces..were tired from two
identical launching pads. Rocket a was launched with a force that was exerted for
60 secomjs. Rocket b was launched with the force exerted. forLonly 30 seconds.

1. Will rocket a or rocket b reach the greater speed?
2. Explain .your answer.

. WU
02-Core-9A

Suppose sitsai were in command of a cannon at the edge of a cliff. The, cannon can-.
not be moved or tiltql up and down. It can only fire straight ahead. During an
attack, you tire on an enemy ship. The first cannopball drops short of theship, as
showti below.

I. What can you do to increase the firing r,ange of your cannon?
/ Explain why this would have the desired effect.

, WU
02-Corel OA



WU
02-Core-11A

In .the activitS/ in which you investigated the effect of the.sideward force op the fall
time o.f a ball, one of the balls always fell straight down. What,was the purPoSe of
using this ball that always fa strilight down? f

21;

WU Frank clamped his BB gun to .a tree so that it would n6t Move. He sighted down the
02-Core-12A . barrel to make sure the BB would start off level. At the same time as Frank fired his

gun, Jim dropped a stone from the samp height as the gun barrel. , ,

I. rf the ground was fla Watild the BB or the stone hit the ground first?
2. Ekplain your ans

WU
. 02-Core-13A

An object dropped near the surface of.the planet Nero falls 0.6 meters in 1.0 seconds. '
Use this information and the diagram. below, to determine the orbiting speed of a
satellite near Ner9`s surface.

I
Launch platform above surface 0.6 m

Surface of Nero

5

ems116.11141.........406.

0.6
Ivo? Path of ball

/ 41 /
1-00/ 1/7

de,

IS

PS
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.. t, v

the graph 'below that best shows how the period of a satellite changes as its
... .

distance from the earth increases. , .
Graph a.
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- 200

0
z

Graph c.
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11111111111111111111
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Graph b.
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2 WO
w..

0

Graph d.
400

c 300

5 200
ci

. -° 100
Lir
a.

10 000

,

. ,

,k

2,000 4,000 6,000 8,000 10,000
DISTANCE (in km) -

p
1 II 1I 1111

I

2,000 4,000 6,000 8,000 10,000
DISTANCE (in km)

n",'

WU
02-COte-14A

. ,
Select the graph below that best shows how the minimum orbiting sp'eed of a satel- WU
lite changes as the satellite gets farther from the earth's surface. 02-Core- 1 5A

Graph b.Graph a.
--

Graph c.

rir
01

(9_Lij
ct.

(-7)Dco
<20urzZ
cc -
z-

0

2,000 4,000 6,000 8,000 10,000
HEIGHT lin km)

0A
z,L,11
cnDo
<70
LU Z

co

0

Graph cf.

0
t\(.9
Z
(7)
4(20
Lir -cczz
z E

cc

0

2,000 4 000 6,000 8,000 1 ,000
HEIGHT (in km)

2,000 4,000 6,000 8,000 10,000 U 2,000. 4,000 6,000 8,000 10,000
HEIGHT (in km) . HEIGHT (in krri)

What are two forces that slow dgwn a rocket that is leaving the u4rth?

se I

1.5

. WU
02-Core-1 6A



WU
"02-Core-17A

Select the ,graph below tliat best shqws how the weight of an object changes with its
distance above the earth's surface:

Graph a.
ao

Graph c.
80

60

40

20

Graph b.
ao

t '6°
a

40

ci

I

' . 11111.411
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111.4 111.1111111.....61....1
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11111102111
1.1111501104
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2,000 4,000 6,000 8,000 10,000
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2,000 6,000 4,000 8,000 10,000
DISTANCE (in km)

WU
02-Core-18A

Suppose that a gravity-tneasuring satellite was launched two months ago from the
Space Center.

1. At What distance from the earth should the satellite signal quit the earth's
force of gravity is zero?
2. Explain your answer.

. `

WU
02-Core-19A

Wliat is meant by the term period of a satellite?

0



A. satellite eight feet in diameter rotates on its axis once every 45 minutes and orbits
the earth once every 100 minutes as shown below.

/I

What is its period?
a. 45 minutes
b. 275 miles
c. 450 miles
d. 190 miles
e. 100 minutes

WU
02-Core-20A

For each of the satellites whose paths are shown below, select the statement. that best WU
describes its speed. Write the number of the satellite.on your paper and after it the I° 02-Core-21A
letter of the matching statement.

a. Slightly greater than tthe speed necessary for a circular orbit
b. Less than the speed necessary for a circular orbit
c. Equal to the speed necesSary for a circular orbit
d. Much greater than the speed necessary for a circular orbit

Satellite 1. /j-"."*. Satellite 2. 4 Satellite 3.

//
/
/ Earth

A

.\

To outerspace

c, 4 7



Wk/ Several possible .paths for a rocket flight from Jupiter to its:moon Io and back to
02-Core-22A Jupiter are -shown below. Select the diagram which shows the 'free-return path.

Path a.

//
oft. oso

... .....
Path b. .0'1' ... ....

-..... f./ ....

Il
% / f 0 1,

/ .0/
..... .... ...." "°'

....

WU
02-Core-23A

Suppose that a rocket is traveling from the earth to the moon.
I. Will the rocket have toj speed up, slow down, or.maintain the sam
it is going to orbit the.miJon? ,

2. Explain-your answer.

speed if

WU Why does a spacecriiift require a heat shield?
1/40-Core-24A

WU Spacecraft returning to the earth can be slowed down by firing ittro-rockets.
02-Core-25A 1. What elNe causes a spacecraft to slow down when.it nears the earth but be-

fore-the parac'hutes open?
.

.s
2. Explain how this causes the spacecraft to slow down.

WU If you have ever fired atiarge gun, you know that the gun kicks backVord when it is'
02-Exc 3i1A fired. Explain why them is-this backward force on the gun when the explosion pro-

duces equal forces forwatd and backward. See the illustration on the next page..

p.
^

.*



41.

Recoil force when fired Force on bullet ,

Jim set up the equipment shown below.. He found- that when he used water and a
flow rate of 10 ml per second, the force from the jet was 6 units. Suppose he now
repeated the experiment, using.alcohol and the same flow rate of.10 ml per second.

1. When Jim used alcohol, would his f4rce measurement, be more than 6 units,
less than 6 units, or exactly 6 tinits? (Note that '10 ml of alcohol weighs less
than the 10 ml of water.)
2. Explain your answer.

Force measurer

Rubber tubing

WU
02-Exc 3-1-2A

--,Supply bucket

Catch bucket

Plastic tubing

4 9



02-Exc 3,2-1A
small rocket engine eje6ts 0.05 kg of mass each second. This mass is thrown out

from"the rocket at 900 m pet.second. What is the thrust(force) produced .by this
engine?'

WU What are twd ways that a rocket engineer can increase the thrust (force) produced by
02-Exc 3-2-2A a rocket engine?

WU . .

'02-Exc 3-2-3A
Many rockets burn' their fuel iglyvo or three stages. Why are rockets built to burn
their fuel in several stages?

02-Exc 4-1-1A
In the past, many incorre.ct.ideas were accepted for lOng periods ,of time. For ex;
.ample, it was believed for hundreds of years that diseases spread from one person to
another by foul airs In .the last .200 years or so,, many of our ideas about how
diSeases spread have changed,..Select the best reason why incorrect ideas such as this
one were able to last so long,

a. People iire smarter now than they.were then.
b. The first schools started about 200 years ago.
c. The old ideas were not tested by performing controlled experiments.
d. The greatest thinkers are alive today.
e. The old ideas explained the experimental observations just as well as the

modern ones. .

WU Select any of the following variables that i(flect the period of a .pendulum.
02-Exc 4-1-2A a. Weight of the hall

b. Length of the pendulum
c. Timing device used
d. Time of day

WU
92-Exc 4-2-1A

Scientists often devise models to describe what they see. Many of these models use
mathematics. Why is a model which is stated in terms of mathematical formulas or
equations likely to be more helpful to a scientist than a model which deScribes the
same things in words?



*

/. _

o;.

Suppose that several NASA engineers are planning to put a satellite into orbit aroand . WU

Mars. They want thissatellite to remain directly over the same spot on Mars's surface 02-EXc 4-3-1A
at all times. They have the following information about Mars.

Time for Mars to revolve around the sun
Time for Mars to make one' complete
rotation on its axis
Diameter of Mars
Force of gravity at Mars's surface

1.88 earth years

24.6 earth hours
0.54 of earth's diameter
0.40 of earth's gravity

Which of the following is the correct period for thii satellite?
a. 0.40 earth gravity twits
b. 0.54 earth diameters
c. 24.6 earth hours
d. 1.88 earth years

1

Use the graph below to determine the following information 'for a space vehicle with'
a period of 14 hours.

1. Height above the.surface
2. Orbital speed
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WU ,

02-Exc 4-4-1A
Suppose that you put a flaine under an open container containing ice and c ntinue\
heating it until all the water h boiled away. Select the graph below that best.shows
how the temperature would c ange during the entire heating proCess.. The-freezing
point of water is 0°C and the boiling point is. 1 00°C. . .

k Graph a
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mm m ermummuemum
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m111111011111
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120

100

03

Graph b.
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WU .

02-Exc 4-4-2A

It"-

A great deal of heat is produced by friction when a spacecraTt reenters the atmos-
phere. Explain why the spacecraft does not burn up from the heat generated during
its reentry. -

11



The diagram below shows part of the lunar surface. Identify the mare by writing the
letter of the arrow which points to tt:

WU
03-Core-1 A

The diagram below shoWs p'Art of the moon's surface. Select the letter of .the arrow
on the illustration which indi.cates a ray:

.4

WU.
03-Core-2A



WU Geologists are scientists .who 4tudy the histdry and forination of rocks .and minerals.
03-Core-3A They Are very mu& interested in the origin of the moon's rocks. 'W.hy are theF

scientists particularly interested in the,origin a roc s on the moon? V

WU The diagrams below show eratth that were formed on the earth's surface. The .

03,Core-4A dashed lines show the interiors of the craters. 'On your answer sheet, write the most
probable cause of eath of these craters.

WU
03-Core-5A body?

What Are two variables that determine the size of the crater that is formed by a .falhng

WY Simon, Tina, .and their teacher itete on the roof of the school: Simon dropped a
03-Core-6A steel shotput (ball) and Tina dropped a wooden ball of exactly the s;ame size from

exactly the same height to the ground.
I. Which objectiwas traveling faster when it struck the ground?
2. Explain your answer.

4

5



. Select the kraph ghows how thf diameter of a'crater changes When balls of
different maSsesbut.tE same diameter aji,dropped into.sand.

Oraph b.-Graph a.
4

Graph c.

MASS (in grams)

5 10.aik 16 , 20 25

MASS (in Vams)

S.

, - .
, .

;; ..When yog:diopped:.balls into'sgid to forM craters, you chatind- te mass by using
different,balls. YOU::.also Changed the distance of fiafl to give a different iMpact
SPeed why,did yo6Aange onky one of th:cse vOiables aLa.time?

II : tir 7

2

WU
03-Core-7A
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Henry wants to take a photograph of someof the moon craterg.he has made. He sets
.. up the.eguipment as shown below.

I. If he wants to get the miost detail, should he put the light at position.a or
position b?
2. Pxplain your answer.

WU There, is no rain or wind. to Cause erosion on the surface of the moon.- HoWever;
03-Coke-11A 4, erosion does occur.. What causes craters and cones on the moon's surface to erode?

.

WU I, Which of the moon craters in the diagfam below was formed first?
03-Co(i12A 2. Explain the reason for your choice.

- .

Crater a

WU . The saiicl-mbdel.of the mocin's surface explained the shape Jind size olcraters. Why.
03-Core:13A was this model of the-M6ton's- surface changed to a rottenstone-on-top.of-bentonite

modert.

,SuppOse you were .on .the moon near a crater that had reays coming from it. You'
.drilied into the urface, atid examined the rock that,you hauled up. Predict how the
cotOf of the rock will change as y.ou drill deeper.



In Activity .5-12, you found that sunlight darkens a piecti'onight-'sensitive paper. WU
Which statement below is the best concluori,. about the effect of sunlight on the 03-Core715A
11110011'$ Surface which you can draw from.that activ4?

a. Since slimlight darkens the moon's surface, fhat -surface is made. orthe
., isame chemicals as thelight:senSitive paper.
b. Since, sunlight causes some substances to darken, this- might explain the

mcion's surface mWerial being darker than that undeeneath the,surface.
c. Sunlight causes the surface of the modri to darken-.

.

,d. Sunlight darkens the surface material on-the moon but does not affect the
- material throivn Out from below the surface.

Suppose you were on the surface of the moon and hit a baseball. . . '.. WV
-1. Would it travel a greater or smaller distance than it would, on eartli? OP-Core-VA' .

2. State two reasons for the difference.

The diagrams below show craters that were formed by, the impact of meteors onttwo WU...._ .:places 9n the moop where...the surfaces were identical. The dashed lines shOw the 03-Core-17A
interiors of the Craters. . .

'1. Was the meteor that Caused crater A 'traveling more slowlieor more rapidly '-
thah the meteOr that caused crater -13.?
2. What evidence do you.have for your answer?

Crater A.

Crater B:

41. a. .1.

1

,

p.

You found that when you dropped a.drop Of water on a layer of birntonite, it formed WU
a crater with a ce^ntral peak. State three Waysin Which you can increase the size of , . 03-Core-18A

.your moderssentral peak duing the crater's formation,

A

a

\



WU The sketch below shows a cinder COIN on the surface of the moon, What is the most
03-Core-19A likely cause of this cinder cone'?

WU

03-Core-20A
There are dome-shaped momitains.on the surface of .the moon. State a possible cause
for these mountains.

WU . The diagiams below show four different featureS which occur on the moon's sitrface.
Onore-21A After the number of each feature, Write the letter of the probable cat& Of that

fc4it tire.

Feature'.

4

Probable Cause
Volcanic eruption

b. High-speed meteor impact
Undergrotind magma flow

d.Explosion.,below the surface
c. Low-speed mOcor impact



Su pose a scientist discovered a.einder cone on the moon s surface: Many of its WU
arcs indicate that the cone. was caqsed by volcanic'activity. However, all cindtr 03-Core-22A

on -earth Which the scientists have observed haye fairly gentle slopes, whereas
t con0 on the moon have steep nslopeS,-as slmwn in the diagram below.

4. Is this sufficient evidence to,throw out, the model that Meanie action s
responsible-for the cones on the-moon?
2. Explain your answer. s

S.
40e

Ge-t .

.
.

Cinder cone on earth.

IF

Cinder cone on moon

"
Use the diagritu below to answer the questions that foliow.

t.

['What is the most. .kely cause for the formation of this cone?
2. Whiit two pieces of evidence from the diagram do you have to support
your answer? .

WU
03-Core-23A

Feat tires on't he earth's surf.ace change because of the weathering effects of wind and
water. What are three things that May cause the surfaN of the moon to change? 03-Core-24A

:



WU . Several features are indicated by arrows on the diagram 'of the moon's surface below.
03-Corr25A I. Indicate which of the two features in each of the following pairs is probably

the olde:r of the .twt features.
.( 1 ) a ..Or b

. (2) c or d ..
.

(3) e or t',
2. For each pair, state why you think the feature yous selected is the older
feature.

a

.4(

WU Get the materials you need to set up the sun-moon-earth model used in NctMty 7-2.
03-Core-26A Krrange the niodel so that an (x.bserver on the moon sOes a full earth.

What fraction of the earth's Litface would an observer on the moon sec in
a 12-hour iwriod?
2: What fraction of the earth's surface would an observer on the moon see in
a 6-hour period? .

I,

.1
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Use the sun-earth-moon model U.own above to determine how the moon would
apPear to an 'o6Server dn the arth whOis faciing.the mOort when the moon is in each,
af 'the- three positions shown in the. model. Write- the. nuniber of the Position ,and
,after itthe letter of..the diagran .which shows the most.lik*ely appearance of' theinoon,

that...position.
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03-Core-27A
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03-tore-28A
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Study the sun-earth-moon model shown above. Match each of the three positions of
the moon with the diagram below which.best shows how the earth would appear to
an observer ontthe moon.. Write the number of the moon's position and after it the
letter of the earth diagram.

a. b. C. d. e.

WU An astrOnaut on the'surface of the moon notices that the erth appears directly over.
03eore-29A head. One week later, he returns to the same location-on the moon's surface. Select'i

the answer that bes't indicates where the astronaut will have to look to see the earth.
a. Directly overhead
b. AVOW halfway between the.horizon'and overhead
c. Near the horizon
d. Impossible for him to see the earth



. The diagram .below shows the positions of the sunt the .moon..and the earth when WU
there is a new moon. Explain why an observer on -the earth sees the surface of pie 03-Core-30A

.nwon as, dimly lighted rather than completely dark:

.,0
. Moon

V

Earth

Since the moon revolves around the earth; wily is only one _side of the moon ever WU
:visible from the earth?. ._ 03-Core.-31A

What is the period in days of.the aoon's ie7olution'around the earth? . WU.
03-Core-32A

What is the.period in days of the evarth's revolution.around the sun? WU
03-Core-33A

Suppose you Weighed an object at the earth'stsurface and then weighed the same WU

object at thp moon'slurfaec. 03-Exc 5-11A
I. Would the object's weight on the, moon's surface be more,' less, or ariout
the same as its weight on the earth's surface? .

2. If it would bF more-or less, how much more or less would it be:?

A life-support system weighs3j0 lbs whep weighed at the eartfr.'s surface. What is its - WU..

weight On the surfay.,of tlw moon? Show your work. 03-ExC 5-1-2A .

,f

1. Do the surface fearures of the far side of the moon di&r.very much from,
the:stirface features of tbe side of the moon that is visible from the earth?

deseribe.the differences: .

WU
03-Exc 7-1-1A

4

ii
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